The chaotification of cardiac dynamics is considered in this paper. First, the cardiac dynamics is set up based on the clinical data between heart RR signals. Then, the fuzzy BP neural networks are employed to approximate the cardiac dynamics between the RR signals. In the end, we proposed an impulsive control approach is to realize the chaotification of cardiac dynamics model between RR output signals. The proposed method is a novel approach to heal cardiac disease.
Introduction
Recent studies show that healthy heart dynamics may be in the edge of chaos. The relevant researches have shown that the chaotic behavior of the healthy heart weakens with increasing age [1] . Moreover, the chaos of atrial fibrillation patients is the weakest. It suggested that the heart variability reduction and periodic enhancement is often associated with diseases.
In recent thirty years, with the maturing of chaos theory, people are no longer satisfied with just understand the chaotic phenomenon. More chaotic systems have been controlled in order to make use of the chaos better, so as a new research direction of chaos control arises at the historic moment and become a research hotspot in the field of nonlinear science.
In 1992, people began to develop the arrhythmia chaotic control problem research. Alan etc. of California University studied the isolation region on rabbit heart. Then they had to try to employ different forms of OGY control scheme to control human arrhythmia. It is expected that this control technology can be used for the treatment of cardiac fibrillation. But there is little literature in this area so far. Substantive breakthroughs in research have not been reported. For this, based on the impulsive differential theory, chaotic control and anticontrol methods for arrhythmia are put forward in this paper. It provides important theoretical basis for the development of medical equipment, such as automatic cardioerter defibrillator to treat arrhythmia disease. That is, we propose a chaotic anticontrol method based on the impulsive differential theory. The original dynamics exhibit strong periodicity and chaos is very weak, The proposed anticontrol method can making it similar to a healthy heart. This is a very frontier subject and has very important theoretical research value.
Chaotification strategy for arrhythmia
The main content of this paper contains arrhythmia anticontrol approach study. Especially, chaotic anticontrol strategy is given below. First, the simplest onedimensional continuous linear systems (often expressed by a one-dimensional linear differential equations) is started by adding a nonlinear feedback delay term. The controlled system becomes infinite dimensional, and then the necessary conditions to produce chaotic behavior is satisfied. The Pan functional differential equation theory is utilized to carry out theoretical analysis of the stability of dynamic behavior of the controlled system. The chaotic identification and prediction algorithm to determine the conditions of chaotic occurrence is put forward to analyze the impact of control parameters and time delay of bifurcation and chaos. As to multidimensional continuous dynamic systems, some representative examples are adopted by non-timedelay feedback and anti-feedback control implementation from stable and unstable equilibrium point, limit cycle to multi-cycle solution. As to discrete dynamic system, it can draw on the idea of chaos control method for continuous system (such as perturbation parameters, pulse control, etc.) to achieve anticontrol result.
Back propagation neural network modeling process
The basic idea of error back propagation learning algorithm is the least square algorithm. It calculates derivative of error of each weight change and adjustment of each unit weights to reduce the error between actual output value and the desired output value
The learning process of BP algorithm is composed of forward and backward propagation. In the forward propagation, the information from the input layer is handled through the hidden layer step by step and transmitted to output layer. The neurons in each layer are only affected by their former neurons' state. If the output of output layer and the expected output do not match, then the algorithm goes to the back propagation procedure. The error signal returns along the same route and minimizes the error signal by modifying the weights of each layer of neurons. A, B) is controlled, the feedback control can be designed according to the following formula:
Anticontrol of chaos for arrhythmia
For the problem of chaotic anticontrol, we use the Poincare map, which can put the ndimensional continuous nonlinear dynamic model transform into the n-1 dimensional discrete system, and therefore the question becomes simple. The Poincare map is an important tool in the research of chaos. Then, we consider abovementioned n-dimensional discrete-time autonomous system with the form . Then  x is said to be a snap-back repeller of g . Lemma 1 If system (3) has a snap-back repeller then the system is chaotic in the sense of Li-Yorke, namely, (1) there exists a positive integer n such that for every integer pn  , system (3) has p periodic points;
(2)there exists a scrambled set (an uncountable invariant set S containing no periodic points) such that (a) The anticontrol of chaos for arrhythmia can be realized by choosing appropriate controller parameters based on the above chaotic theory.
6

Conclusions
The control and anticontrol of chaos in arrhythmia problem is considered in this paper. The chaotic dynamic model is set up through experimental modeling method. The BP neural network are employ to realize the simulation modeling process, At last, the impulsive differential theory is introduced to complete the control and anticontrol of chaos for cardiac arrhythmias.
